Five years prior to hospitalization marked wasting of the intrinsic musculature of the hands and bilateral foot-drop were observed in the three older patients. They had been confined to their rooms at home since that time because of inability to walk even with assistance. The youngest patient, Bernard, was ambulatory, if supported, at the time of entrance into the hospital.
It was the opinion of the other members of the family that the four had remained at the intellectual level attained by their seventh year. William appeared to be the most intelligent because of his ability to read and understand the newspaper. No difliculties in extra-ocular motion had been seen in any but Bernard; it was stated that he had received a chiropractic treatment at the age of 10, and that his eyes became crossed immediately thereafter and remained so.
None of the patients had suffered from poliomyelitis or had received injuries to the head or spine. All had had the usual childhood exanthemata; in no case were these Illnesses followed by signs or symptoms of encephalitis. For six years prior to admission James had been developing a tumor in the left nasopharynx; biopsy indicated a benign neoplasm. Daniel had sustained six attacks of bronchopneumonia, followed on three occasions by episodes of acute rheumatic fever.
Physical examinations will be reported in detail for each of the four patients:
(1) James F., aged 40. The patient was extremely poorly developed and nourished. General survey revealed conjunctivitis, pansinusitis with nasopharyngitis, a large, polypoid, fleshy-pink tumor mass in the left nasopharynx with deformation of the nose, atrophic changes in the skin of the legs, and bilateral testicular atrophy or hypoplasia.
Examination of the cranial nerves disclosed bilateral limitation of lateral gaze with coarse nystagmus on looking to right or left, vertical nystagmus on upward gaze, inablity to fixate the pupils, and diminution of the left corneal reflex.
There was extensive and generalized muscular weakness and atrophy, more severe in the extremities than in the trunk and in the legs than in the arms. The intrinsic musculature of the hands was quite atrophic and there were flexion contracture deformities of the fingers. The legs were stork-like, the feet were flail and pointed, and a typical pes cavus change' was evident bilaterally.
Wild ataxia was elicitable in any movement and was present with the eyes open or closed. This involved disturbance in force, range, and direction of motion. The patient could not maintain a sitting position without assistance, and could not stand or walk. All of the specific tests for cerebellar function were markedly positive. Adiadochokinesia was complete, and the rebound phenomenon was present. The speech was dysarthric and plateau-like.
The only deep reflexes obtainable were 1-plus periosteoradials, bilaterally. The lower abdominal reflexes were absent but the cremasterics were 2-plus.
Plantar responses were absent. There were no Hoffman, Babinski, or accessory Babinski signs present.
Vibratory sensation was absent in the arms below the shoulders and in the trunk and legs below the sixth rib anteriorly and the sixth dorsal spine posteriorly. Position sense was gone from the fingers and toes and stereognosia was extremely poor in the hands and feet. Topognosia was only fair. The appreciation of touch, pain, and temperature was lost distally, in the arms below the elbows ("gauntlet") and in the legs below the knee on the right and inguinal ligament and gluteal fold on the left. The upper levels of absence of sensation for each of the three modalities did not coincide, touch being the highest.
Mental status review was that of a cheerful, childishly cooperative individual with scant intellectual endowment. The patient could not read or write, multiply or divide, and his fund of general knowledge was meager and inaccurate. The content of thought was not abnormal, he was correctly oriented, and remote as well as recent memorv was at least fair. The most striking feature of the patient's personality was a passively cheerful resignation to his fate. (The results of formal psychometric evaluation are recorded below.) (2) Dan4el F., aged 40, was likewise poorly developed and nourished. Pansinusitis was accompanied by tracheobronchial rales, clearing with cough. A presystolic murmur terminating in a snapping first sound was audible at the cardiac apex (mitral stenosis), the testes were small and soft, the skin was atrophic or hyperkeratotic.
The optic discs were pale. There was slight limitation of lateral gaze and extreme reduction of rotation of the eyeballs upward. Coarse nystagmus was present on fixation. Locomotion was impossible. The speech was garbled and very difficult to understand. There were extreme ataxia and dysdiadochokinesia bilaterally, and the cerebellar tests were positive. The patient pastpointed to the left with the eyes closed.
Panmuscular atrophy and paresis simulated the appearance of the patient's twin. Foot-drop was complete, the feet were flail, and a moderate cavus deformity was present in each extremity. The thenar and hypothenar eminences of the hands were wasted, as were the interossei. Of the deep reflexes, only I-plus triceps, biceps, and periosteoradial reactions in the right arm could be elicited. The left upper abdominal and both cremasteric responses were obtained, but the other cutaneous reflexes were absent. Hoffman, Babinski, and accessory Babinski signs were not found. There were no plantar responses.
Vibratory sensation was gone below the clavicles. Position sense was absent in the fingers and toes. Topognosia and stereognosia were greatly diminished in the hands and feet. There was complete loss of pain, touch, and temperature sensibilities distal to the axillae and inguinal regions. Anesthesia was most extensive.
Mentally, the patient was a happy child. Perception was slow and comprehension faulty. Retention and recall were poor. He had little information about general affairs and could not calculate.
(3) William F., aged 37, was poorly developed but fairly well nourished. Both testes were atrophic.
There were bilateral ophthalmoplegias externa and interna. Spontaneous nystagmoid movements were accentuated on attempts at lateral gaze. The patient could sit with assistance but could not walk. Atrophy and paresis of the somatic musculature were far advanced. The hands were wasted and the fingers held in the "main en griffe" position. The feet were flail and ptosed. Ataxia in the trunk and extremities was as severe as in the other two cases. Confirmatory signs of cerebellar or spinocerebellar disfunction were equally marked. A 1-plus triceps response on the right was the only deep reflex present. The cutaneous reflexes were intact. There were no plantar reactions and no abnormal signs. Pes cavus was present but not marked.
Vibratory sensation was absent below the iliac crest and diminished below the elbows. Position sense was very poor in the toes and fingers, but topognosia and stereognosia were fair. Peripheral loss of cutaneous sensation involved only the hands and feet ("glove and sock"). The mental status of this patient was similar to that of his brothers. Speech was slow and imperfect. Perception and comprehension were faulty, and he failed to perform simple calculations. There was no abnormality of content.
(4) Bernard F., aged 24, was moderately well developed and nourished. The right testis was tiny, the left impalpable in the scrotal sac. Both sixth nerves were paretic. The eyes rolled back and forth on attempts to fixate. Upward gaze was somewhat reduced in range. The patient could walk, with assistance; in walking the knees crossed and there was wild ataxia. He swayed back and forth in the sitting position. Cerebellar tests were positive in all extremities and the rebound phenomenon was elicitable bilaterally. Weakness and atrophy of the muscles were likewise evident, although not to the same degree as in, the patient's brothers. The hands were wasted and there was severe foot-drop as well as pes cavus deformity of the feet. An occasional fasciculation was visible in the left peroneus longus muscle.
The right and left triceps jerks and the right periosteoradial reaction were 1-plus; all other deep reflexes were absent. The abdominals and cremasterics were present and active. There were no abnormal reflex responses. Vibratory sensation was diminrished below the iliac crests and absent in the ankles.
Position sense was poor in the fingers and absent in the toes. Topognostic and stereognostic sensibilities were fair. There was distal hypoesthesia in the feet. Euphoria and immaturity featured the mental state. Speech was slurred and explosive. Calculation could not be performed, and the fund of general knowledge was small.
The results of the usual laboratory examinations (urine, blood, and spinal 606 fluid, including Wassermann reactions) were within normal limits. Encephalography was performed on one of the patients (Daniel F.) and the films submitted to Dr. Cornelius G. Dyke, of the Neurological Institute of New York, for interpretation. His report follows: "The sulci outlining the cerebellar folia are entirely too large, which I believe is due to the atrophy of the cerebellum. The rest of the encephalogram appears normal. The atrophy of the cerebellum as seen in the encephalogram I believe is due to cerebellar sclerosis." (Fig. 1.) Accurate estimate of the mental ages of the four was rendered difficult by reason of their inability to read or write and because of their lack of formal education. The Revised Stanford-Binet Scale for measurement of intelligence was employed in so far as possible. In the vocabulary portion of the test James attained a level of 14 years, Daniel 11 years, William 8 years, and Bernard 12 years. However, none was capable of performing accurately above the 5-year level in the remainder of the examination. Despite the lack of precise information, therefore, it is obvious that the intellectual endowment of these patients was extremely poor. The discrepancy between the results obtained in the two parts of the test may well be indicative of deterioration.
Discussion
The principal abnormal findings, differing only in degree, in these four cases, may be summarized thus: (1) Disturbances in innervation of the extra-ocular muscles, probably owing to nuclear lesions in the mesencephalon and pons; (2) typical signs of cerebellar or spinocerebellar disease-nystagmus of the fixation type, dysdiadochokinesia, imperfect performance of the finger-to-finger, fingerto-nose, and heel-to-shin tests, and the rebound phenomenon of Gordon Holmes; (3) generalized muscular atrophy and paresis, with particular involvement of the extremities, claw-hands, footdrop, and flail feet; (4) virtually complete abolition of deep reflexes with preservation of most of the cutaneous reflexes; (5) absence of pathological reflex phenomena, such as the sign of Babinski; (6) marked loss of vibratory sensation with poverty of stereognostic and topognostic sensibilities; (7) extensive reduction in the appreciation of touch, pain, and temperature of the distal "peripheral neuritic" type; (8) pes cavus deformity of the feet; (9) testicular atrophy or hypoplasia; (1O) mental deficiency. 
